Weight-related teasing has been found to be associated with low self-esteem, depressive symptoms, body dissatisfaction, and weight control behaviors in adolescents. While research has typically examined weight-related teasing directed towards the individual, little is known about weight-related teasing at the school level. This study aimed to determine the association between the school-level prevalence of weight-related teasing and psychosocial factors, body dissatisfaction and weight control behaviors in adolescents. Adolescents (N = 2,793; 53.2% female) attending 20 US public middle and high schools were surveyed as part of the Eating and Activity in Teens (EAT) 2010 study. Generalized estimating equations were used to estimate the association between school-level weight-related teasing and health variables, controlling for individual-level weight-related teasing, clustering of individuals within schools, and relevant covariates. A greater school-level prevalence of weight-related teasing was associated with lower self-esteem and greater body fat dissatisfaction in girls, and greater depressive symptoms in boys, over and above individual-level weight-related teasing. Dieting was associated with the school-level prevalence of weight-related teasing in analysis adjusted for covariates in girls, but this association was no longer statistically significant when analysis controlled for individuallevel weight-related teasing. Unhealthy weight control behaviors, extreme weight control behaviors, and muscle-enhancing behaviors were not associated with the school-level prevalence of weight-related teasing in girls or boys. Findings from the current study, in conjunction with previous findings showing associations between being teased about one's weight and both psychological concerns and weight control behaviors, highlight the importance of implementing strategies to decrease weight-related teasing in schools.
INTRODUCTION
Body dissatisfaction is pervasive among adolescents (Bucchianeri et al., 2013a) and has been linked with poor emotional well-being (Almeida et al., 2012; van den Berg et al., 2010 ) and weight and shape control behaviors (Lynch et al., 2008; Stice & Shaw, 2002) . In the 2011 Youth Risk Behavior Survey, a nationally representative sample of US high school students, 61% of girls and 32% of boys reported trying to lose weight; 12% of adolescents reported fasting, 5% reported using diet pills, and 4% reported self-induced vomiting or laxative use for the purpose of weight control (Erikson, 1963) . In addition, there is growing awareness and concern regarding the use of muscle-enhancing behaviors among adolescents (Eisenberg et al., 2012) . The high prevalence of weight and shape control behaviors is of public health concern as dieting and unhealthy weight control behaviors in adolescence predict greater weight gain into young adulthood (Field et al., 2007; Neumark-Sztainer et al., 2012b) , and dieting is a risk factor for the development of eating disorders (Stice et al., 2011) and overweight . Efforts are therefore needed to identify the factors associated with body dissatisfaction and the use of dieting and unhealthy weight control behaviors in adolescence.
Bullying and weight-related teasing
Adolescents spend a large proportion of their day in the school environment and ecological frameworks highlight the importance of the school context for adolescent health and development (Bronfenbrenner, 1994) . School-based bullying in particular, involving deliberate physical, psychological or social harassment (Carrera et al., 2011) , is recognized as a significant influence on adolescent psychosocial health. Bullying is prevalent among adolescents; a nationally representative survey of US children in grades 6 to 10 found that, in the past 12 months, 13% of students experienced physical bullying, 36% experienced verbal bullying, and 41% experienced relational WEIGHT-RELATED TEASING 5 bullying (Wang et al., 2009) . Bullying in schools has been associated with a range of negative outcomes for victimized students, including depression and impaired school performance (Juvonen et al., 2011) . In response, bullying prevention efforts are prominent in schools, with 45 states across the US implementing anti-bullying programs and policies (Piscatelli & Lee, 2011) . School programs are effective in reducing bullying, as a recent meta-analysis found that school anti-bullying programs decreased bully victimization by 17-20% ).
Teasing about weight or shape (i.e., weight-related teasing or harassment) is one specific form of bullying that is particularly relevant for adolescent body dissatisfaction and weight control behaviors. Weight-related teasing is common among adolescents; one population-based study found that almost one-quarter of adolescents reported being teased about their weight on multiple occasions in the past year (Neumark-Sztainer et al., 2002a) . Weight-related teasing is more frequently experienced by adolescent females than males and overweight than healthy weight youth (Goldfield et al., 2010; Neumark-Sztainer et al., 2002a) . Weight-related teasing has negative consequences for adolescent health, as it has been associated with poorer body image, lower selfesteem, depressive symptoms, unhealthy weight and shape control behaviors, and muscle-enhancing behaviors Goldfield et al., 2010; Haines et al., 2006a; McVey et al., 2005; Menzel et al., 2010) .
Weight-related teasing at the school-level
While researchers have typically examined weight-related teasing at the individual level, the broader weight-related teasing climate in the school environment may also influence body dissatisfaction and weight control behaviors. Adolescents may observe weight-related teasing in their school environment. A recent study found that more than three-quarters of adolescents observed weight-related teasing at least "sometimes" at school, and more than one-quarter observed WEIGHT-RELATED TEASING 6 weight-related teasing "often" or "very often"; this same study found that weight-related teasing was more commonly observed in schools than many other forms of bullying, including race, religion, school-performance, or disability-related bullying (Puhl et al., 2011) . There is also variability between schools in the school climate of weight-related teasing. The same survey in adolescents found that schools significantly differed in the frequency with which weight-related teasing was observed (76% vs. 81% of students observed weight-related teasing) (Puhl et al., 2011) .
The observation of weight-related teasing directed towards others in the school environment may influence perceptions of the social importance of weight and shape and the internalization of perceived societal ideals regarding weight or shape (e.g., thin-ideal internalization; Thompson & Stice, 2001) . During adolescence the importance of acceptance by peers is heightened (Rubin et al., 2006) , particularly given the importance of social identity formation during this stage (Erikson, 1963) . During this developmental period, adolescents are positioned to learn appearance ideals from their social environment as peers become a primary source of information; peer influences are well known to affect the internalization of culturally sanctioned ideals and appearance-related concerns during adolescence (Smolak, 2012) . For example, appearance-related conversations with peers are associated with greater internalization of socially-valued appearance ideals during adolescence (Jones et al., 2004) . A similar social learning of appearance ideals and expectations may operate when an adolescent observes weight-based teasing between peers. A perceived discrepancy between the societal ideal and an individual's own weight or shape may then lead to body dissatisfaction, lower self-esteem, depressive symptoms, or the use of weight and shape control behaviors (Thompson & Stice, 2001) . The prevalence of weight-related teasing in the school environment may therefore have an independent effect on adolescent psychosocial health and weight control behaviors, beyond directly experienced weight-related teasing. If this is the case, there would be WEIGHT-RELATED TEASING 7 important implications for school-bullying programs. However, the association between the schoollevel prevalence of weight-related teasing (i.e., the prevalence of weight-related teasing in the school environment) and adolescent health has yet to be investigated.
CURRENT STUDY
Previous analyses in this sample have identified that individual weight-related teasing is prevalent (Bucchianeri et al., 2013b) and associated with lower self-esteem, lower body dissatisfaction, and greater depressive symptoms in girls and boys (Bucchianeri et al.) . We hypothesized that the observation of weight-related teasing, through the transmission of perceived societal weight-related ideals, may have a similar association with adolescent psychosocial health and weight control behaviors. This study therefore aimed to determine whether school-level weight-related teasing is associated with psychosocial well-being (selfesteem and depressive symptoms), body dissatisfaction (dissatisfaction with body fat and body build), and weight control practices (dieting, unhealthy weight control behaviors, extreme weight control behaviors, and muscle-enhancing behaviors) in a large and diverse population-based sample of adolescents. Building on previous results with individual weight-related teasing, we hypothesized that a greater school-level prevalence of weight-related teasing would also be associated with higher body dissatisfaction, lower self-esteem, greater depressive symptoms, and a greater occurrence of weight control behaviors, over and above weight-related teasing experienced directly by the individual. Mean age of participants (46.8% boys, 53.2% girls) was 14.4 years (SD = 2.0); 46.1% of participants were in middle school (grades 6 to 8) and 53.9% were attending high school (grades 9 to 12). Racial/ethnic background was as follows: 18.9% white, 29.0% African-American or black, 19.9% Asian-American, 16.9% Hispanic, 3.7% Native American, and 11.6% mixed or other. Among girls, 19.5% were overweight and an additional 19.2% were obese. Among boys, 16.0% were overweight and 25.9% were obese.
METHODS

Participants and procedures
WEIGHT
Measures
The EAT 2010 survey consisted of 235 items. Procedures used to generate the survey are outlined in detail elsewhere (Neumark-Sztainer et al., 2012a) . The EAT 2010 survey was pilottested with a sample of 129 middle and high school students, equally split on gender and 70% WEIGHT-RELATED TEASING 9 non-Hispanic white. The pilot-sample completed the survey on two occasions, one week apart.
Test-retest reliability from this pilot-testing phase is reported below for each measure used in the current study (calculated as percentage agreement for categorical variables and Pearson correlation for continuous variables across the two measurement occasions).
Individual-level weight-related teasing. Individual-level weight-related teasing was assessed with the question, "Have you ever been teased or made fun of by other kids because of your weight?" (yes = 1, no = 0; test-retest percentage agreement = 98%).
School-level weight-related teasing. was calculated as the proportion of participants at each school reporting individual-level weight-related teasing.
Self-esteem. Self-esteem was assessed using the 6-item Rosenberg Self Esteem Scale (Rosenberg, 1965) . Items were rated on a four scale point scale, ranging from "strongly disagree"
(1) to "strongly agree" (4). Higher scores represent higher self-esteem (scale range = 6 to 24; sample alpha = .77; test-retest r = .69).
Depressive symptoms. Depressive symptoms were assessed using the 6-item depression scale developed by Kandel and Davies (1982) . Items assessed how often the respondent felt troubled by the following symptoms over the past 12 months: feeling tired; difficulty sleeping; feeling unhappy, sad or depressed; feelings of hopelessness; feeling nervous or tense; and worry. Items were rated on a three point scale, ranging from "not at all" (1) to "very much" (3). Higher scores indicate greater depressive symptoms (scale range = 6 to 18; sample alpha = .83; test-retest r = .75).
Body fat dissatisfaction. Participants rated their satisfaction with body features related to
body fat (weight, body shape, waist, hips, thighs, stomach, and overall body fat) on a five point scale ranging from "very dissatisfied" (0) to "very satisfied" (4). Items were reversed scored and summed to form a body fat dissatisfaction subscale, with higher scores indicating greater body fat dissatisfaction (range = 0 to 28; sample alpha = .94; test-retest r = .73).
Body build dissatisfaction. Participants rated their satisfaction with body features related to body build (body build, shoulders, muscles, and chest) on a five point scale ranging from "very dissatisfied" (0) to "very satisfied" (4). Items were reversed scored and summed, with higher scores indicating greater body build dissatisfaction (range = 0 to 16; sample alpha = .89; test-retest r = .60).
Dieting. Dieting was assessed with the item, "How often have you gone on a diet in the past year?", rated on a five point scale (never, 1-4 times, 5-10 times, more than 10 times, I am always dieting). Dieting was defined for respondents as "changing the way you eat so you can lose weight". Dieting was coded as ever/never in the past year (test-retest agreement = 82%).
Unhealthy weight control behaviors. Unhealthy weight control behaviors were assessed with the item, "Have you done any of the following things in order to lose weight or keep from gaining weight during the past year?" (yes/no). Unhealthy weight control behaviors included fasting, eating very little food, using a food substitute, skipping meals, or smoking cigarettes.
Participants responding "yes" to any behavior in the category were classified as engaging in unhealthy weight control behavior (test-retest agreement [use of any unhealthy weight control behavior vs. no use] = 85%).
Extreme weight control behaviors. Extreme weight control behaviors were assessed with the items, "Have you done any of the following things in order to lose weight or keep from gaining weight during the past years?" (yes/no). Extreme weight control behaviors included the use of diet pills, self-induced vomiting, laxative use, or diuretic use. Participants responding WEIGHT-RELATED TEASING 11 "yes" to any behavior in the category were classified as engaging in extreme weight control behavior (test-retest agreement = 96%).
Muscle-enhancing behaviors. To assess muscle-enhancing behavior, participants were asked, "How often have you done each of the following things in order to increase your muscle size or tone during the past year…?" (i) used protein powder or shakes, (ii) used steroids, or (iii) used another muscle-building substance. Items were rated on a four point scale (never, rarely, sometimes, and often). Muscle-enhancing behavior was defined as endorsing any use of these behaviors in the past year.
Individual and school-level covariates. Individual-level (race/ethnicity, socio-economic status and weight category) and school-level (middle or high school, school race/ethnicity, school SES, school sex, and school overweight) covariates were assessed. To assess race/ethnicity, participants were asked, "Do you think of yourself as… (i) white, (ii) black or African-American, (iii) Hispanic or Latino, (iv) Asian-American, (v) Native Hawaiian or other Pacific Islander, (vi) American Indian or Native American, or (vii) other", and respondents were instructed to choose all that applied. Those who reported multiple race/ethnicity categories and those indicating Native Hawaiian, American Indian, or Other race/ethnicity were grouped as "Mixed/Other" for data analysis. Indicators of parent education, eligibility for public assistance, eligibility for subsidized school meals, and parent employment were used to assess socioeconomic status (SES), using an algorithm described elsewhere (Neumark-Sztainer et al., 2002b) . Body mass index (BMI) was calculated using measured height and weight. Age-and sex-specific BMI percentiles were used to classify participants' weight status (not overweight, overweight or obese) in accordance with CDC growth charts (Kuczmarski et al., 2000) . School grade was reported; school level was classified middle school (grades 6 to 8) or high school (grades 9 to 12). In addition, four individual-level covariates were aggregated at the school level, to indicate school race/ethnicity (percentage of students reporting white race/ethnicity from each school), school SES (percentage of students with high SES), school sex (percentage of female students), and school overweight (proportion of students overweight/obese from each school).
Data Analysis
Generalized estimating equations (GEE) in STATA were used to estimate the association between school-level weight-related teasing and dependent variables (psychosocial factors, body dissatisfaction and weight and shape control behaviors). Logistic models were fit for dichotomous dependent variables (dieting, unhealthy weight control behaviors, extreme weight control behaviors, and muscle-enhancing behaviors) and linear models were fit for continuous dependent variables (self-esteem, depression, body fat dissatisfaction, and body build dissatisfaction). The associations between school-level weight-related teasing and adolescent health were examined in three stages. First, to estimate the crude associations between school-level weightrelated teasing and dependent variables, unadjusted models were analyzed. Second, to estimate the association between school-level weight-related teasing and dependent variables controlling for relevant confounders, multivariate models adjusted for individual-level and school-level covariates. Finally, a fully-adjusted model was estimated controlling for individual-level weightrelated teasing in addition to all other covariates. Analyses were stratified by gender given differences in the prevalence of weight and shape control behaviors in girls and boys (NeumarkSztainer et al., 2012a school-level weight-related teasing were estimated directly from the linear models. For logistic models, mean predictions were obtained from the model and risk differences were computed from these predictions.
RESULTS
School-level weight-related teasing. On average, 27% of students at each school (N = 20)
reported weight-related teasing; the lowest school-level prevalence of weight-related teasing was 11% and the highest school-level prevalence of weight-related teasing was 36%. At the schoollevel, on average, 25.8% of students in middle schools and 28.2% of students in high schools reported weight-related teasing. School demographic characteristics (sex, race, SES, and overweight prevalence) were examined across three groups of school-level weight-related teasing (Table 1) . While schools with the highest prevalence of weight-related teasing had the lowest proportion of females and the highest prevalence of overweight, none of these school demographic factors significantly differed across levels of weight-related teasing (Table 1 ).
Associations between school-level weight-related teasing and adolescent psychosocial wellbeing and weight control behaviors. The prevalence of weight control behaviors and descriptive statistics for body dissatisfaction and psychosocial dependent variables are reported in Table 2 . Associations between school-level weight-related teasing and psychosocial factors (Table 3) , body dissatisfaction (Table 4 ) and weight control behaviors (Table 5) were examined for girls and boys. In unadjusted analyses in girls, school-level weight-related teasing was significantly associated with lower self-esteem, greater depressive symptoms, greater body fat dissatisfaction, greater body build dissatisfaction, and dieting. In boys, school-level weightrelated teasing was associated with greater depressive symptoms. No other significant associations were observed in girls or boys in unadjusted analyses. After adjusting for all individual-level and school-level covariates, all previous associations remained statistically significant except depressive symptoms in girls. When individual-level weight-related teasing was controlled for, in addition to all covariates, associations were somewhat attenuated for two dependent variables in girls: body build dissatisfaction and dieting. In these final multivariate models, school-level weight-related teasing was significantly associated with lower self-esteem and greater body fat dissatisfaction in girls and greater depressive symptoms in boys, with small effect size. In girls, an increase in the school-level prevalence of teasing from 25% to 30% was associated with a .30 unit decrease in self-esteem and a .49 unit increase in body fat dissatisfaction. To provide some context for the size of this effect, in fully adjusted models in the current study, girls who were directly teased about their weight reported self-esteem that was 1.43 units lower and body fat dissatisfaction that was 3.66 units greater than girls who were not teased about their weight. In boys, an increase in school-level weight related teasing from 25% to 30% was associated with a .23 unit increase in depressive symptoms. This effect size can be compared to the results for individual-level weight-related teasing in the current study, whereby boys who were teased about their weight reported depressive symptoms that were 1.48 units greater than those who were not teased. There was no evidence of effect modification by weight category.
WEIGHT-RELATED TEASING
15
DISCUSSION
Previous research has identified that weight-related teasing is associated with psychosocial factors, body dissatisfaction and weight control behaviors in adolescents. In the current study, we extended this previous research to determine whether a greater school occurrence of weightrelated teasing is associated with these adolescent outcomes, over and above individual weightrelated teasing. Given the influence of peers on the internalization of appearance-related ideals during adolescent development (Jones et al., 2004; Smolak, 2012) , we hypothesized that observing weight-related teasing in the school environment would inform the internalization of weight and shape ideals, which in turn may be associated with lower self-esteem, greater depressive symptoms, body dissatisfaction, and greater use of weight control behaviors. Given that previous conceptualizations have only considered the consequences of weight-related teasing on the individual being teased, this topic has significance for the manner in which weight-related teasing is addressed in schools.
In the current study, we found that school-level weight-related teasing was associated with psychosocial and body dissatisfaction factors in adolescents. Specifically, a greater schoollevel prevalence of weight-related teasing was associated with lower self-esteem, greater body fat dissatisfaction, greater body build dissatisfaction, and more prevalent dieting in girls, and greater depressive symptoms in boys. After controlling for individual weight-related teasing, the school-level prevalence of weight-related teasing remained significantly associated with selfesteem and body fat dissatisfaction in girls and depressive symptoms in boys.
This finding expands on previous research in the same sample showing that weightrelated teasing directly experienced by an adolescent is associated with body dissatisfaction and poorer emotional well-being (Bucchianeri et al.) . The current study builds on this previous WEIGHT-RELATED TEASING 16 finding to suggest that weight-related teasing of youth from the same school may create a toxic environment that can be detrimental to adolescent health, regardless of whether or not an adolescent is the target of teasing him-or herself. It may be that adolescents exposed to weightrelated teasing in the school environment internalize beliefs regarding socially valued weight or shape, which may in turn lead to greater body dissatisfaction and poorer emotional well-being.
This result is consistent with theories of adolescent development, which highlight the important role that peers play during adolescence in becoming the primary source of social information, in this case regarding appearance ideals, and the importance of peer acceptance during this developmental period (Rubin et al., 2006) .
The findings of this study have implications for school-based interventions on weightrelated teasing. A number of school-based interventions for obesity and eating disorder prevention have included a component addressing weight-related teasing in the school environment (McVey et al., 2007; Smolak et al., 1998 ). An intervention specifically designed to reduce school weight-related teasing, Very Important Kids (VIK) (Haines et al., 2006b) , has also been developed. The VIK program included an intervention directed towards those who observe teasing in the school environment. Specifically, the intervention aimed to improve youth selfefficacy to impact teasing in the school environment by teaching youth to stand up for others who are being teased or communicate the incident to teachers (Haines et al., 2006b) . Such programs could expand their focus on the observation of weight-related teasing in order to develop adolescents' skills in dealing with the potential effects on self-esteem and body dissatisfaction. More broadly, results suggest that school-based interventions designed to reduce bullying should include a component addressing school weight-related teasing. The majority of US states have policies and programs in place to address school bullying (Piscatelli & Lee, 2011) and such programs should incorporate teacher training and student activities targeting weightrelated teasing.
While significant associations were observed for psychosocial and body dissatisfaction factors, school-level weight-related teasing was not associated with unhealthy weight control behavior, extreme weight control behavior, or muscle-enhancing behavior in girls or boys. There are a number of potential explanations for this result. It may be that weight-related teasing in the school environment does not influence adolescent weight control behaviors. Alternatively, limitations in this study may have precluded detection of an association between school weightrelated teasing and weight control behaviors. First, while there was inter-school variability in weight-related teasing, this variability may not have been large enough to detect a differential prevalence of weight control behavior. Second, the measurement of school weight-related teasing may have influenced results. This study used a measurement approach that has been successfully applied in ecological research, whereby self-reported factors are aggregated at an environmental level (e.g., individually reported social capital aggregated at the neighborhood level to form a measure of the neighborhood social capital; Aminzadeh et al., 2013) . However, in order to directly test the association between the observation of weight-related teasing in the school environment and adolescent health, the frequency at which individuals observe weightrelated teasing at school should be measured. This is particularly relevant given that the item used to assess weight-related teasing in the current study did not specifically assess teasing in the school environment. Third, certain sub-groups of adolescents may be more vulnerable to the development of weight control behaviors in response to the observation of weight-related teasing. Research suggests that limited social support may leave an individual vulnerable to the negative effects of directly experienced teasing (Van Dale, 2007) . The same may be true for indirectly observed weight-related teasing. In addition, the relationship between the school occurrence of weight-related teasing and weight control behaviors in adolescents may be influenced by characteristics of the individual doing the teasing, the individual observing the teasing, and the individual being teased (such as their gender, weight, and social status). Future studies could investigate the influence of these factors in moderating the association between the school occurrence of weight-related teasing and adolescent psychosocial health and weight control practices.
This study represents a first step in understanding the association between the school weight-related teasing environment and adolescent psychosocial health and weight control behaviors. Major strengths of this study include the large and diverse population-based sample of adolescent girls and boys and the examination of a wide range of adolescent health variables, including psychosocial well-being, body dissatisfaction, and the whole spectrum of weight control behaviors. However, the use of cross-sectional data is a limitation of this study. In particular, the direction of the relationship between school weight-related teasing and psychosocial factors cannot be determined. Prior research suggests that bullies themselves may suffer from elevated depressive symptoms (Swearer et al., 2001 ). The observed relationship between school-level weight-related teasing and depressive symptoms in boys could therefore reflect the higher prevalence of male bullies in the school, who themselves had higher depressive symptoms. Longitudinal research could examine the temporal relations between exposure to teasing in the school environment and changes in psychosocial factors.
CONCLUSION
Consistent with the current push to understand and intervene on bullying in schools, it is important to understand the effect of the school weight-related teasing environment on weight WEIGHT-RELATED TEASING 19 and shape control behaviors in adolescence. If the observation of weight-related teasing has negative consequences for adolescents, this information would need to be incorporated into school-based programs on bullying. The finding that schools with a greater prevalence of weightrelated teasing have an increased risk for low self-esteem and higher body dissatisfaction in girls and higher depressive symptoms in boys, over and above individual weight-related teasing,
indicates that the school culture of weight-related teasing is worthy of further consideration. The current research is a first step, but alternative measures may be needed to assess weight-related teasing within the school environment. This study makes a contribution by highlighting the potential multiple ways by which weight-related teasing may influence adolescent development, both directly through personal experience and indirectly via observation. Results provide sufficient impetus for a continued consideration of the complexity of relationship between the social environment, weight-related teasing, and adolescent development. a Difference represents the difference in scale score associated with an increase in school-level teasing from 25% to 30% (P 1 = body dissatisfaction if school-level teasing is 30%; P 0 = body dissatisfaction if school-level teasing is 25%). The proportion of overweight adolescents in the school was removed as a covariate from the partially adjusted and fully adjusted models for dieting, extreme weight control behaviors, and muscle-enhancing behaviors, due to failure of the model to converge.
